In an effort to achieve our aims (getting larger quantum systems) in the recent reformulation of quantum mechanics without potential function [1-5], we obtained a new quantum system associated with Meixner -Pollaczek orthogonal polynomial class (hereby called Meixner -Pollaczek Quantum system). The energy spectrum and wavefunction of the quantum system were given. To the best of our knowledge, this quantum system is not found in any physics literature.
Introduction
The connection between scattering and the asymptotics of orthogonal polynomials were described by Case and Geronimo [6] [7] [8] . As a result of these, a recent reformulation of quantum mechanics without potential function [1] [2] [3] [4] [5] was formulated. Basically, the objective was to obtain a set of analytically realizable systems, which is larger than in the standard formulation and that may or may not be associated with any given or previously known potential functions. In this reformulation we have shown that the wavefunction associated with any physical system can be written as 
where  is proper function of E and    ; and   d is an appropriate energy integration measure. Therefore (1)
Also, we expect all relevant orthogonal polynomials to have asymptotics   
. Also we can have the wavefunction written as
  (6) this corresponds to the case where there coexist continuous as well as discrete energy spectra simultaneously. In this reformulation, the set of the orthogonal polynomials plays the role of potential function in conventional quantum mechanics and also carry the kinematic information-angular momentum. So in the absence of a potential function, the physical properties of the system are deduced from the features (weight function, nature of generating function, distribution and density of the polynomial zeros, recursion relation, asymptotics, differential or difference equation) of the orthogonal polynomials
Also the orthogonal polynomials (continuous and discrete) satisfy three term recursion relations, and produce a tridiagonal matrix representation for the wave operator through the basis set 
where
ab  are the recursion coefficients with 0
In [2] , physical systems that belong to two parameters (three parameters) Meixner -Pollaczek polynomial (continuous dual Hahn polynomial) have been studied. Conventional quantum systems, such as, Coulomb, oscillator, and Morse, were obtained. In addition, new systems that do not belong to known class of exactly solvable problems were found. Furthermore, in [3] , we obtained another quantum systems associated with the four parameters Wilson-Racah Orthogonal polynomials were deduced also.
Since we expect these systems to have potential function, procedures to get them were formulated in [5] . Basically, four formulas were introduced with different degree of accuracy. We have used these formulas and obtained reliable results (potential functions) associated with known exactly solvable quantum system and the unknown ones gotten in this formulation
Here, we consider a new quantum system associated with Meixner-Pollaczek Orthogonal polynomial class. This quantum system has not been treated in physics literature to the best of our knowledge. We obtain the energy spectrum and wavefunction of this system. We named this quantum system as the Meixner Pollaczek Quantum system. This quantum system has intrinsic property, which is, the potential function is energy dependent and will be of greater application in condensed matter physics or material sciences.
The Meixner -Pollaczek Quantum System
This new quantum system is defined on the real line with basis element 
is the normalized weight function. The three term recursive relation for this polynomial
In [2-Appendix A], it was shown that the asymptotics of this polynomial is 
and scattering phase shift
The discrete infinite bound state wavefunction can be obtained using (5) (18) from (16). The recursive relation this polynomial will be
with discrete normalized weight function 
Energy Spectrum and Wavefunction of the Meixner -Pollaczek Quantum System
To further confirm our work, we sought to get the energy spectrum numerically and thereafter plot the wave function. Now, substituting the physical parameters (13) in (9), we have , we obtained the Hamiltonian matrix element as Table 1 is a list of the lowest energy spectrum for a given set of values of the physical parameters and for various basis sizes. We show only significant decimal digits that do not change with any substantial increase in the basis size. One intrinsic feature we observed was that there are some ranges within the eigenvalues that stable result was gotten -the wave function obtained was same despite the variation in the eigenvalues. Also, across the negative (orange color) values of the eigenvalue, the wavefunction was not gotten due to the energy parameter function z . As we progress to the positive value (blue color along the table); wave function is defined. And as we move down the table (tan color); we obtained a shift in the wavefunction. This phenomenon was same using across each column of the table even as the basis size increases.
In Figure 2 , we plot the bound state wavefunctions corresponding to the physical configuration and energy spectrum of Table 1 . We calculate the m th bound state using the sum
, where N is some large enough integer. We could have used (6) in plotting the wave function had it been a well -know polynomial. 
Conclusion
In this paper, we derived analytically the Meixner -Pollaczek quantum system. The energy spectrum, scattering phase shift, and wavefunction of the system were shown. However, it was observed the potential function of this system is energy dependent which can only be found using a numerically approach. We will therefore follow this work later in deriving the potential function.
